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PURPOSE:To provide a method for producing by vapor deposition polymn., a polyurea film which does not 
undergo thermal decomposition even when heated to 230-300 deg.C. 

CONSTITUTIONS diamine component and a diisocyanate component are evaporated separately from 
different evaporation sources and are subjected to vapor deposition polymn. to form a polyurea film on the 
surface of a substrate plate. The film is then irradiated with UV rays and/or electron beams. 
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/p-7xXl/>y-fVy7t-h, 4, 4' -y75 
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-^7S/-3, 3' -y7fik/7xUM^>/ 
3, 3' -y^^y7xXJl/-4, 4' ->M7y7 
*—h4. 4' -v73/-3, 3' -y>fJ^7x 
x;M^>/o-y7Xyy>^yy7t-h> 4, 
4' -y75y-3, 3' -y^fJk77xXJM^> 
/^lyVtfX (4-^7y7t-h-2-^ T)V^ > 50 



tf» , 4, 4' -y75/-3, 3' -y^f;ky7 
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h (2, 4-TDI) , 4. 4' ->?7*/-3, 
3' -y^fiI/y7xx;M^>/2 ( 6 - V)VX>V 
<V->7*- h (2. 6-TDI) > 4, 4' -v75 
/-3, 3' ~y^Jk77x-JM^>/D (4- 
<Vy7t-h7XX;l/) X-T*Jk 4, 4' ->?7^ 
/- 3, 3' -7/^y7xXJM^>/p-7x- 
L/>yVyy7t-h, 4, 4' -y75/-3, 3' 
-'>7fik/7xXW^>/l ( 5-^-7^U>v< 
y*>7t-K 3, 3' -v^h^v-4, 4' -y7 
*y\±yz.-)\,/3 t 3' -y7»y7xX^-4, 
4' -y<7y7t-K 3, 3' -$>Xh*5/-4. 
4' - ->7 S / i: 7xXJl^/ o - y7Xy i;>y< y y 
7*— k 3, 3' -v^h^-4, 4' -y75/ 

^;i^>i?» , 3. 3' -v^ K^v-4, 4' - 
y75;t7xX^/4, 4 ' -y7xXiM^>7< 
7y7t-l> (MDI) . 3, 3' -y^^y-4, 
4' -y7^t'7xXJ!//2, 4 - hfrX>V<1 V >> 
7-f-b (2, 4-TDI) , 3, 3' h4^>- 
4, 4' -y7a;h , 7x-^/2 ) 6-kfcX>5M 
y*>7t-F (2, 6-TDI) , 3, 3' — k* 
v-4, 4' -S/*7^yb'7xX;i,/tfX (4— f7i/ 
7t-h7xx;w X—r;k 3, 3 ' - v> h^>- 
4, 4' -yjsy fc'7xx;i//p-7xxi/>^ y 

v7t-h, 3, 3' -5>XM*S/-4, 4' -;x7S 
/fcf7xx;i//l, 5-t7^1/>yWyy7t-h, 
3, 3' -5?*?*- 4, 4' -y75/lf7xXJl// 
3, 3' -y7«y7xx;^4, 4' -v-fVv7 
:f— k 3, 3' -3**9^-4, 4'-^7^/H7 
x x;i// o - v 7X v v > yy7t-K 3. 3' 
-v>^;U-4, 4' -y75 / fcf7xX;i,/^U> 

3, 3' -v>5 1 ;i/-4, 4' -y75/fcf7xXV 

4. 4' -y7xX;M^yy<7y7t-h (MD 
I) , 3, 3' -S>*^-4, 4' -y7^/l:7x 

x;u/2, 4- h;i.x>v-ry^7^-h (2, 4-T 

D I) , 3, 3' -v^5 1 ;i/-4. 4' -v7^/tf7 
xXJP/2, 6-h;i/X>v<yv7^-h (2, 6- 
TDI), 3, 3' -V*?}\,-4 i 4' -y7i;f 
7xx^/tx (4 — f yy7t- h 7xx;M x~r 
;k 3, 3' -is*T)V-4 l 4' -y7^yfci7xX 
;P/p-7xxl/>y<yy7t-h ( 3, 3' -v7 
^-4, 4' -^75/fcf7xx;v/i. s-i-y* 

Vy*MV*/71r-V. 4, 4' -*3^>-fcfX (2 
-^nn7XU» /3, 3' -y7fik77xx;h 
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[0 0 16] *S^Tffifflf^ii®3ija:UTtJ, ^>€0 

i) %marb>m 

1>V7x.S>, +U">h>. N, N, N' . N' 
h7^?JP-4, 4' -v73/"^>77x/>, N, 
N. N' . N' -f h7X?Jl/-4, 4' -775;^ 50 
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2-^?-Ji'-7nf^-7xyx ^>>/-f>x— r-;k 
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p-N, N - * 7 3 / $ J,»ft<f 775 ;U, p- 
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[ooi9] srb. 8^srtTSs±©# u rnmmiz® 

Ttt. 1. 3xl0" 3 ~l. 3xiO--'Pa (1X10 
" 5 ~1 x 1 O-'To r r) gglca£TS. 
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i0 --;7-->y>y-fyy7t-h, 4, 4' --^757 
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-2-*5Ml^>i?» , 4. 4' -/75/y7xZ 
;M*>./4, 4' ->'7x-;M^>vi'Vi>7^— 
h (MDI) . 4, 4' -^75y^7i=W?>/ 
2, 4-(«JH>->Wyy7t-h (2. 4-TD 
I) . 4, 4' -y7i;y7xrJM^>/2, 6- 
KAl>3?-f V->7j— h (2, 6-T'DI), 4, 
4' -y7S/i?7x;JM^>/t7 (4--TVv7 
^-h7I^W X— fJk 4, 4' -y'75/y7i 
» r;M^>/ p -7xry>j;-fyy7t-h, 4, 
4' -->*73/v'7xXjL'>(^>/l, 5-^-7^ly> 
■J>-fV5'7*— K 4, 4' -JJ7S/y7xr;H- 
7^/3, 3' -y^fJk/7x-Jl,-4, 4' -S?-f 
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O-VJ-is'Syy-l V>7i— K 4, 4' -->*75 
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-h-2-^?;^>-tf» , 4, 4 - -v757 v7 
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7f— N (MDI) . 4, 4' -y7i/y7xr;H 
? -T-JI'/2, 4- h;PX>^ 7->7^-- h (2, 4- 
TDI) . 4, 4' -97Syi>7i=JH-^/ 
2, 6-F^X>-y-fy$/7t-h (2. 6 -TD 
I) . 4, 4' -y7S;i'7x;jH-7V« 
( 4 -i- V ">7±- h 7I-JW X~rJk 4, 4' - 
zP7 5 / S? 7 rr;H-f;i// p-7x;V>^yy 
7*— K 4, 4' -i'75y->-7x=;H-f;i'/ 
1, 5-±7^Iy>v^V->7^— K 4, 4' -y7 
5 / y7xrjH-jV 1 , 3 -fx (-fyy/j — 
M9=-;W ^>if>, 4, 4' -y'75;-3, 3' - 
•?)>f^7x=;M^>/3, 3' -y^?;^7x 
-)V-4, 4' -v-f 7v7^-K 4, 4' -y7; 
7-3, 3' ->7»y7xrJW^>/o-y7- 
->v>v-1'y->7±-h. 4, 4' -y7S/-3, 
3' -^^fJk^7x-;M^>/^fl,>W (4- 
■1V*s7ir- , 4. 4' -v 

757-3, 3' -y^^y7xZjM^>/4. 
4' -y7xrJW^>7^yy7t-h (MDI) , 
4, 4' -i?7S/-3. 3' -y^f^y7xr;M 
2>/2, 4-\>)VX.>*MV>/7i—b (2, 4-T 
DI) , 4. 4' -y7S;-3, 3' -V**W7 
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9 

(2, 6-TD1) , 4, 4'-v7S/-3, 3' - 

7X-;W X-x;k 4, 4' -v7a 3, 3' - 

K 4> 4' ->7^-3, 3' -y7fj^7 
xx;i,X*>/l, 5-t7^U>y^Vy7t-h, 
3, 3' -s;^h + ^-4 f 4' -y7^7t:7x3 
/3, 3' -y7»y7x-Jh4, 4' -y<Vy 
7*— K 3, 3' -^*h**>-4 f 4 - -^73/ 
fcf 7 x x;i// o - y7-->y > v< V'>7t- k 3, 
3' -v* N*v-4, 4' ->?75/fcf7xx;k/* 

?v>tfy; (4--ry->7^-h-2-^5 1 ;^>tr 

» , 3, 3' -i?;*h*v-4, 4' -v73/t'7 
xX^/4, 4' -^7xriM^>y<Vy7t-h 

(MDI) , 3. 3 ' -i/* f>4^>-4, 4' -y7i 
/ b*7x-jl//2 ) 4-hJH>y^Vy7t-h 

(2, 4-TDI) , 3, 3' -y7h + y-4 ( 4' 
-v75/fcf7x-;i//2, 6-h;H>y<Vy7t 
-h (2, 6-TDI) , 3, 3' -5>*M^>-4, i 
4' -3?73yii7i^/W (4->fyv7t-h 
7X-;W X-fMk 3. 3' -^h^-4, 4' 
-y7^;f7xrjl//p-7x-l/>y<yy77- 
k 3, 3' -v^h+Sz-4. 4' -y7^;t'7x 
x;U/l, 5-t7^l/>y-fyy7t-h, 3,* 3' 
-V/3MI/-4, 4' -v7^/£7xx;U/3, 3' 
-^f;py7xrj|/-4, 4' -^Vy7t- k 
3. 3' -y7?iP-4, 4' -y75;h7x^/ 
0-y7Zy^>yWyy7t-h, 3, 3'-v*5F 
;i/-4, 4' -y7>/t'7x^/>fl/>t^ (4 3L 
-^Vv7t-N-2-^ ^JI/^>if» , 3, 3'- 
^?*-4 f 4' -y7^7l:7xr;l,/4, 4' - 
y7x-W^>y>fyi/7t-h (MDI) , 3, 
3' -v^^-4, 4' -v7^/fcf7xx;i//2, 
4-h*X>5?-f 75/7^-^(2, 4-TDI), 
3, 3' -^9^-4. 4'-y75yt:7x-V 

2, 6-h^X>yWV'>7t-h (2, 6-TD 
I) , 3, 3' -vpC^-4, 4' -y7^;t7x 
x;i//tfX (4-^Vy7t-h7XXJW X-5Mk 

3, 3' -$^5^-4, 4' -y75 7h'7xXV 40 
p-7xxi/>y^yy7t-h, 3, 3' -i/t^V 
-4, 4' -y7^7h:7xZJl//l, 5-^7*U> 
V4V 9 s7±-h* 4, 4' ->?U>-b'>; (2-* 
□ D7XU»/3, 3'-y>^y7x^-4, 
4' -y<yy7t-K 4, 4' -*^U>-fc:;* 

(2-^D07XU» /o-y7-yy>y^yy7 
k 4, 4' (2->DD7X»J 
» /^^V>MX (4— f Vv7^-h-2-^^;P 
^>*f» . 4, 4' -*^>-tf* (2-^no7 
xu» /4, 4' -y7xx;M^>y^yy7t- 50 



< 6 > #§8¥7-2 5 8 3 7 0 

10 

h (MDI) . 4, 4' -^l^-fcf* (2-£nn 
7X'J» /2, 4- b)Vxy-J^ VisTt-h (2, 
4-TDI) % 4, 4' -*?U>-£* 
7XU» /2. 6-h^X»Vyy7t-h (2, 
6-TDI) , 4, 4' (2^DD 
7XU» /K* (4-<Vv7±-h7XX;W X- 

4, 4' ~^?U>- tfT; (2-^DD7-U 
» /p-7xZi/>y<yy7t-h, 4, 4' 
fl/>-fc'7 (2-^nn7x'J» /i, 5-^7^ 
10 U>i?-{Vis7i—b> 1, 3-y75/-5-'>77 
^>i?>/2, 6-7 u 7^l^>x<Vf>7y— k 

(1) , (2) , (3) £&« (4) 0#'JB* 

[0 0 2 9] 
SQSflfl 

2iC^7 5 mm, #12 6 mm, 
lmmO^^XI8coS«l lS«»t-5t*C S«X 
0 ££1>3<Z>*3SS1 3, 13^)-Jl:EiS|^/v- 

(a) tlt4, 4' -y7^;y7xx;M^> (£1 

(b) ilt4, 4' -y-fyy7>8^7^>y7x 

">t^-l 6*HUfc^T*/W74» 5, 8£&S 

7 <0X2ftfl$ 6 ££tfSG£S 1 0 
*9S*M,T1. 3X10- 3 Pa (lxiO* 3 Tor 
r) CRjfcbftflL &Wf4s 5, 8£gaU£. 
? [0 0 3 0] otft, 3H56^x^-i4, 14-73K9ES 
13, 1 3*>5#jKS*/T-ai. bifiS)9RSUI«fltt 

t*UEilo±i. oiCfc. *&S<sf^yT-bi*fi 
S7o±o. 2x:c**in*u&. 
[0 0 3 1] t?v»-e, BW^/T-ai, bi 
fcJtLTBr*©*5abWf»6ft>S:«, ~>r>y*-l 6£ 
1 rt*)***;^- 1 2 (;:£#£ti£: 
Sffil lSIf:gI^/T-ai> bi£2 0 0 A/# 

©waiawrewM 5 0 0 ak»»u 
^y^-i 6 *hi;, ssi i&w-cxv moms 

[0 0 3 2] a:*, H»i;7-au bitt, fl^fifft 

Tl : 10^;PttT3K5B-r*J:3KU&. S^x, IKS^e 
7 7- ai, biCD3R«*C«lt«SmftklAfiE>SA 
tt, 6. 5Xl0" 3 Pa (5xlO' 5 Torr) il> 

[0 0 3 3] -Z>€\Z, mttttlt9t%M2t<Dm<D 

*Sn&«El ltTa6E**l. 3xiO- J Pa (1 
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(7) 



&MW-7-2 5 8 3 7 0 



11 



12 



x i o- s to r r) \zwt^nrtm^2 mzmmLin tarn*, mcrrr i tm&<D^&TWR i issic* 



$ftt7*h77i'l 9±ICSS1 lSStf>#'JK3RR 1 l*Rfi:»RSn&tfyK*RC£*.*£JlUtU ID 
»V»T. 7* hTX? 1 9£ILt«^. l»£iJBT3i«t;fc&, #'JRRR*R*sfci:;:3» RE 
«R 1 8*»S+<&ft*2 5 4 nm. 1 0 WO«fl.ig$# HJgflf l tf^SlCjf5^i»*t*flBI*Oj(5ffi#^C33j?iJ« 



[0 0 3 4] Z>€\Z, tMM2tm»&3 £<T>mv»V\, ?s 7*b-?*ir<nK9-yMktmZ<T>K2->im 

Zf4<D%.*m%. S3ltt2ft?#yRRKClRftRftR *SftT^actiW»*r3&. 

StSn&SSl lS^»ffi**U. 3X 1 0' J Pa (1 20 [0 0 4 1] # 'J flUKR'MaiSR. EU£, flMRRRlCJ: 

xio-'Torr) c«iesn&a««3rt6:iBaiLfc 3S4E^®AlftS£« 2 9 OCtU ftlRI$nO&10# 

ft. R/W7*4 SHC<5 t*(C. SS 1 1 St-*- 2 fflt ftiiEgdgfl! 1 fcH«©2r*T*EaHI 

OTOBfSflattCHSbfc. «V»T, t-^-2 0IC«t CiUSSICM, aaCK#yR*R<\<ORrt*JI|f 

CO 0 4 2] -eUT. S«a*'JR*RSH^tiC 

[0 0 3 5] z>g\z. R«R3iJt2Rl 0t©fflff)A 5,'RfiR»Ri £ffi«fcm»* t *&lt©*RlrtBa' 

**tt$n&Sffil l^»jEA*tl. 3xiO" 3 Pa -3T££-f. 7* h^*7CD/^->^#£|5l^<£)/^ 

(1X1 0- 5 To r r) iC^SSftytJiSS 1 OfttCiK ->#»R;*ttTV>*c:£*t0*ofc. 
RANT'S SRC. 1 0 ftttiSLmiZ 20 [0 0 4 3] H3lfia|5 

U&R. Sffil 0F*q«fcO®DBtfc. 'HURRR'stta*. R-&. iraSRgffiiCiSg&^jD 

[0 0 3 6] 1 0^0 ©DffiUfeSfil IS® RRSS3 1 Or&lsfcRftR. RfiRRff 1 fcRRa 

©tfysjsRSR^&ic:*, R^R#sa*i-an£:Rs* 7jfeTg«£S£#ygRR©^js, mmzxvmmsz 

«8>©jK'J RRRt*?©£S£IKRffiKltR 1 8 0 0 A ^©RflRRfrtfrofc. 

Rft»#*Rlt&#©#yR£Ra»S£LT [0 0 4 4] -?-LT. RRatf'JRRRfcHtfciC 

RRRRlcttR'aTissr. 7*hTXdr©/r^->» 5, HW2RR0I 1 £H«fc:R*8#*iIft©*SB3«f«# 

[0 0 3 7] ^JS^2 oTisST. 7* hT^^WA^->Jg«iH^C5/^ 

-v5f©RR*/T- (a) £ LT» 4, 4' -y75^ ->*^SnTV»-5Ci*^ 0 &. 

■/7irjH-f* CKT. S^^/T-a! 39 [0 0 4 5] S£5S0!6 

SffiK -f-oaifliaa* 1 3 5±2t:£:U WSOB&i H:5Sm©ai©frfrg(;:. 3. 3' -->'^^;P-4. 

^yr- (b) thXA, 4' -x-f y->7>a^?U 4' -^73/fcf7x-^$ffi/f§T-5£tfN4, §?3g0U 

K -E-©aiJ&i&g£7 0±0. 2*CtLfc£WHa, WIS *. «^#R«ta*lfcRJrtB£©#yRRRtt-e-<0* 

^SSfl! 1 <h H«©;*RTrS« 1 1 RRfcjfi »J fgsiSRS® Sgfitig® !c8 0 , R*R*s*RRR#©# 'J SsgRfii 

Rl^fc. RR^LTaSRRMfcttRTjTiSSr. 7^-KTX^W 

[0 0 3 8] -eUT. MES^Em £R«©73)£TS« /^->##£ffl#©/^->#»j£3nTV>*££*« 

1 iSBDicjBj5esn&^ys*Rc«?^.«6€S8»u, an 

sR^fiT^«bfca. #y«3iwtiitfcij:5, me [00 4 6] rrr7 

ssasm t.nmz?wmfimmo>iimM®ft<»-#*)& 40 -^©rr^v- ( a > £lt. 3, 3- -v*^ 

S5RI4»a^CJ:DI!SSfeSnTSfi*HCI4at>T*5 -4, 4' -y7S/7i^MfflK ^©fltlilfcSLg^ 

•f« 7* h^7,C<D;\if->^tnW<^n^-~>im UOilttU flSTjWKR'e/T- (b) iLT 

&21\XKZZ\£imfr?1t. 3, 3' -v^?;Uv7x-;i/-4, 4' -V-iVlsT 

[0 0 3 9] ^IS^3 ±- hSfflU, -r©M»&g£ 1 3 5± l"C£Lfc£W 

-*©R»*yT- (a) £L,T. 4, 4' ->75/ fit RERRR 1 £R«©;fr8-r«Kl lRHCjfr'JR 

9 S (BIT. I^yv-a^U?) £ *RSJg«b&. 

-E-©iD^aS$l 0 0±0. 2 < CiU ft577©ll [0 0 4 7] -eLT, 1 £|f«<07jfe?Sfi 

£HE/T- (b) £LT3. 3' -^^j;7i=^ 1 l«fflC#Raft&^JR*RCRrt»SR»U Jn 

-4. 4' -v-fVvTT— h (ETF. MffyT-b »gH-C^«Lt«. #'JR*R*R^&til5. SttE 

• £^3) 13 5± IT: tUfc 59 RRM 1 &HS£J^W$fttt®^tti^#'JR 



41 5 mm, g$ 5 mmOTjJg«©/X^-> 1 0 **»^K 



[0 0 4 0] *LT. WE^SIWl £^«OTJffiTSS 
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(8) 



<ftM¥7-2 5 8 3 7 0 



13 



14 



-T^HSRr/T- (a) tbX. 4. 4' -y'7S; SKOfiE^Ig. #U KaR^<3a*fcSiSltC«fc*aftI 

x7i^Jn-fWffln, -cwangsfij?* l 3 5 ± i a. S?^»«#ao*|R»«^Oj|«iJK*o!)*a^-cj: 

ttu «e5cwk/t- (b) tin, «a«iae««UTff5Jii«rr*50Tr. «ae»t 

S^42±0. 2t£U S5lc*«l 1©S«S1 0 tmHSLXJUS^r-S lxTafias®-S-aajMK^© 

ti:SJ§i/T. w*;t- (a) , (b) oai^co iff ^->s»jsr*ct«fwa. 

iS§3eS££ 1 rt<Z>E*£ 1 . 8X 1 0-«To r r, MS. [0 0 5 3] 

1 7A/»tbftmii. mBsmmitmmaism-c u&m *smtz£r>* 2 3 o~3 oo-ccaasnT 

aaiiHaoas-caai laaicaasttfttfua *ctd«-e*&. *i/t. *«wo*tfei:. aaa-a-s 

aK£***aiUfU anaa-vaau&a. #U« # , J*BR«D4*tt£*a**>ttntf. 

TS«S®(CttS^Ti3e.-f. 7*hTX?B/^-> CHI] *«^©A^->^S|B«Dl|dfi«?fiDSl^» 

^«tl^®ffl/1^->^Jgdc2nT^5Ci:Jji^o HT&£. 

it. 20 irmvwm 

[0 0 4 9] .1 

-TjOH^yr- (a) iLT. 1, 3-^75/- 2 B3fea 

5 -->7/^>if>SffiK -e©M*iBg£l 0 4± 1 3 

ttu ifcjoiw*;?- (b) t LX2, 6-j-y 4 

^U>5?< Vz/Tt- h£m>X, *OS««a**7 5 5 A'^7 

±0. 2'CiLT. SStcSKl lJM5*5r:C«»L 6 *3aa* 

x. mnz;-?- ( a ) . (b) eaaaic&traatt 7 s^g 

*§-aiftfiDflE73£4. Ox 1 0" 5 To r r ibfcfi^l. 8 

ttfl8iEHMM 1 1 75 1 lStStCjtf'JR^ 9 X£$aa 

i*iMi/ft. ^^t. aeaaa 1 &aa<z>#&-?s jo io *aa 

jnaaa-esiau&a, #uaawft»^fcic5. a 12 

S*RK#S^Cj:0BfSSnTS«SMI=tta-3T* 14 a*^*- 

jpj^snrusctAi^^-aa:. 16 

[ 0 0 5 0 ] WI5#l5iSWTtt. W&toW- 12MS 17 fttOffi 

sai i©«^s»*a^irtrfft)«:**. ass7 is a*aa 

[0051] gtriea i aartt. a^a^-m \n* mst u 20 anaae 

a 2 1^, a«a3fto»asasa7oa2iPaj56, a hoshe/v- 

aaai o©aaaa»9ov»rn36»-*. $&tta>6F b aa^/T- 



[0 0 4 8] 3U6fll8 



[0052] *a?itt. a$i>Ta«aa^©#uaa 
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(9) 
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[01] 
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